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ABSTRACT 
This is 5 brief description of the primitives in . : 'JP 11 LOGO, It is intended 
to provide a quiet reference for user* hho are already familiar with LOGO basics. 
For a more detailed and comprehensive description of LOGO, consult the LOGO Manual 
(A, I. Memo 313* LOGO Memo 7]. 
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A Glossary of LOGO Print kit 

This- is a brief description of the prlwitlvoa i=n POP 11 LOGO, It in 
intended to provide a quick reference far users uho are already fan Mar 
uith LOGO basics. For a more detailed and cc*prehenil *e deacription of 
LOCO, consult the LOGO Hanual ILCGO lErd No. ?l . 

LOGO primitives are generally divided into operations- [which 
output) and c-ofctiands (which dOf"t]. There are also special modifying 
uo'-ce, thiih are fi'y used in coeb'mat i dp. with certain Other pr 1*1 1 Wea. 
and ncifl-e words. Noise words arc optional and yener-aMu, do not aflect the 
evaluation of the LOCO enfire*§ion in which (hay appear [as long as they arrt 
i n the- right place! t. hut can be used to make the. sunt a* of the expression 
wore I ike Engl i ah. 



ALL 

Specia* modifying w&rdh Allows the user to reference all emitting 
i te*e of 3 given Type uith a single cenmand. See, for oaaeple. EflABE. ALL 
and PRINT DUT ALL. 

ALSO 

Takes one input, the ngne of a device. This coeirand allows the 
uear to control nore than one device at a tine on LOGO, For enample 4 in 
order to use botn a disci ay and a floor turtle, type 
CIEARSCREEH 
ALSO TURTLE <.nu*Qer> 
The CNTRL Copland is used to *p*Crfu which device the fol loning 
coumande will refer to <if this is not used, the default value la the first 
device' that you " tuned"}. 

AW 

Noilt word. Used to separate input* to a procedure as in; 
an OF 3 AND 4 

*sm 

Takes one input, the nai** Of an arrau, and outputs the di*en5iona 
o( the array- 

BACK ISK) 

Takes one inpyl. Commands the display or floor turtle to move 
haefcuards. the number of units designated by the tpputu 



BELL 



HOTH 



Ta*as no inputs, It rings the bell on lh« console. 



Takes two rnfula and outputs TPUE if both inputs are true and FALSE 
if one or both are false. Each input Bust be a conditional (evaluate, to 
either TRUE or FALSE) , 



BTOUCH 

Takes no input?. IK checks the back, touch sene-or On the tl«r 
turtle, and outputs THL£ if it has been activated, FALSE ctheruiae. 

F...RY 

T*es ana Input, a procedure name, and effectively "hides" that 
procedure in the workspace, for e«anple, the buried procedure "FEW" ui II 
fiol be printed in PQ ALL connandi. nor dill it be affected by any procedure 
commands not but 1 icitly deeded to It. This protect* it fro* accidental 
deletion through EPftSE ALL, To -e?erence fl burled procedurH, the ngme of 
the procedure must he spec i lied explicitly in th* comnand, aa in POT *FQO 
or ERA5E" "FDP L 

"3 LifcM-U. f:-rn:ifJiJt-e, t-A^b BL^Y trroc^durf :■ n :.j-ir:!J. E-_R' V a' SO 
accept* ALL at an inputs in which caw all the procedures in the wor^&pact; 
ui 1 1 be buried. 

BUTFIR5T (BF1 

Takes one imml. [f the Input is a list, outbut* all but the first 

word of the Met. If the input ii a uord, outputs all but the firit 

character of the word.. 

eUTFLflSr "JON outputs OW 

aiTFLRST [JOHN WRY PAUL] outputs (rWW PAUL! 

BUTLAST CBLI 

Takes one input h a uord nr li»t- If a word, outputs alt but the 
last letter of the u^rd. [f a Met. output* all out the last word of the 

list. 

BUTLAST "HARRY output a rlARR 

OUTLAST tTHE NEW BICYCLEl output* [THE NEJJ1 

Fakes no inputs. If you are using a terminal uith fo*Jir ease- 
characters, LOCO noma My trans latee lower case into upper caae- -CASESU 
Buitches this feature oFf and on> 

CUAflSCREEN ICS-) 

faxes no Inputs. CoWiand* lh# computer to clear the display 
screen. ]r also re'urnfl thK display turtle to it* original position at the 
center of the screen (0>03 , and pointing straight up (HEADING 0), 

CLOCK 

T?kt;!jj no inpule. Outputs a nU«Der uhleh I* incremented 
appro* ilia rely every I /68th of a second. 

. HI T SF 

Ta'K-r.* one input, a device specification [see . TYO) , and reJeaee* 
that device frcn the rurnnt user"s control,, so that another uaer may acceea 

it. 

XL05EF 



TakM rto inputs. Closea the tll« currently op*n (no Mre than ona 
f i la can os open at fl ti„ a ). [ f no f j,„ arB WB l|w ccnm?r ^ j9 ignore* 
See ,OPENff antf -OPENU. y 

CNTRL 

Uhen a uaer ia confol ling nare than one device, the CNTRL eomnand 
apeclfins the device to which 4 given connand it directed. Takes one 
input, th« nane of a device the user currently "ouns", and aped fie* (hat 
device aa the objec* of the ne«t cuhnarrcJ typed, All cnMnand* Mi I I be 
directed tfl thio device unt i I anatler CUTRL command if t(apad, See alto 
ALSO.. 

CONTENTS 

Na inputs, Outputs S Hit containing tha titles of all procedures 
in the workspace. 

CONTINUE. ICO) 

Takes no inpute. Contin^M Iha execution of a prncadurt that in 
currently PAUSE d, starting s( the nam lint, ISnPflUGEI* 

DOS 

Ta^es ana numeric input h and returns tha coei-he af the angle of 
tinput* degrees. 

COUNT 

Takes one input, a Hard dp a Mil, ] f the input is a list, outputs 
tha nur*er 0' ugrd & in the list- [f it if a ward, output* lh e number of 
characters in trie «nrd. 

COUNT "ELEPHANT w I put a & 

COUNT r L E PHriMT ] output, 3 

CftlNOEX 

CfllNOEK ia ubeo tn create an indeK in the: tiling ayatsn (see 
INDEJO. It taker one argunent, th# nana of the inds* ta be crealtd, Ihia 
index It added onto the branch of tha tiling tree apec I i i ad by the previous 
USE cnmnand. If the input is a tint, hnuaver, the index way he even 
farther down the tree. See SET INDEX. 

,CTYI 

Take? no inpute. Output* the charactar coda of the ne*t Character 
typed in at the user's consols, 

.CTYO 

Takes one mjnertc input uftlch ap*ci f lea a character code, thrq 
character ia printed aa nut&uf gn the uas<- H a console. 

CTVCHAIT 

Uaed to cans* LOGO to UAfT a until a consoi* has finiahed typing) 
out. Noraariy take a no inputs, in which caae the pause ends as soon as the 
console hd= 'i'l-sied r Ta output, [f an input ia given, thie is an 



additional amount of tine for LOGO to wait after tfi* conaofe ti« finished, 

DATE 

Takes no inputs. Outputs a 1 i &t 0* 3 elenanta uMch la 
MO/DAY/YEAh\ Currently uninplsuBnlerf. 

DEBUG 

Takes no inputs. Snitches the debugging ayst** on and off* Uhen 
the system <s on, errore cftise a PAUSE rather than a BfiEAK to th* top- 
l«trel. During ?hi3 pauae, tha User nay execute any LOGO connands and than 
continue e*ecut i cm by using the CONIC NUE comnand. 

flEflNEARnAY 1 DEPART 

Ttiie tonmand ia ueed to create an array. Depending an the. number 
of dlMrtsiong af the array r DEftNEARflAY takes up to five input a, in th,i* 
artier: the array name, the ditian&lnns of the array, and the array type IB 
for integer. 1 far Hosting polnt H 2 for pointer] , Up to three d i -pens. 1 «?ns 
arc allowed. ]f tha array has none than one dimension, OEFInfEAHn'AY must to 
treatEd aa havrng a variable nynher of inputs, La. the copnand and ita 
input-i irunt Be enclosrri in parentheses. 

DIFFERENCE 

Takes tun input*, iJhich *uat be nunbere, and outputs their 
differenca lauolracTg the eecond Iran the fir it), 
DIFFERENCE 3 I outputs 2 

01 SPLAY 

Takes one input uhittl nust tie a SNAP I Us,, aofiathinfl created ty 

the SWAP operation) and ahous it on the screen at a location daterHine.d fry 

the current position of tha turtle. The SNAP aluaya appaara in the 

orientation in irtiich it ubs originally dram. 

,ECHQ5U 

Take* no Inputs, Turns off and on 1 feature which inhibits the 

echoing of characters typed at the console. 

ECU (EDI 

Takes or* Input, tha natio of a procedure, and puta the user in 
editing tiode- Allows tha user to change the definition at the specified 
procedure. Uhei Hone editing, typs END to gat out of editing !*ecfc% 

EDIT LINE. (EH.) 

Takes one inputs tha lira nuwber of a procedure, "all's th* 
conputer nh^ch line in a procedure you Miflh to adit. The spec! f iad I int I* 
put into the edit buffer uhere it can he it an i pu I a tad using the epecia! 
control characters for ad 1 ting I we EDITING CHARACTERS near the end of tbr» 
glossary) , EDIT LINE can be used only unen defining" Or editing a 
procedure, 

EDIT Tiue tEDTI 



Takes rvo inputs, b«t puts Eh* title of the procedure currently 
being defined/edi ted into trio adit duffer 4 where If can b<j chan-getf 1 usinp 
the eeliting control charactftr*. Or the mar can siiiplu; redef ine the title. 
For example, 

>EQ[T TITLE 
>T0 JOHN 
mskei- J0bN the tltlt of the procedure- m natter what it uas before. EDIT 
TITLE can only tie used when editing or defining a procedure- 

EITHER 

Take-e tuo input! and out put a TRUE If at least erit It true and FALSE 
if both are r#lflft. &Plh Inputs Rust be c&r>di tionale. fevSluate to either 
TRUE or FALSE!. 

ELSE 

Cin be ut«d uitn IF and THEM to all oh an alternative course of 
action lo takt place >f the conditional In an IF-THEN pair ie FALSE. 
IF :K>5 THEN PRINT "GOOD ELSE PRINT "BAD 

EP1PTVT 1 

Takes one argunent. Oulputa- TRUE II the aryu»*nt ■• the eapty WOTdJ 
or the empty liet, FALSE otherHise. 

EUD 

Take* no input*. Telle the conputar that you are finished defining 
or edi tlngi a fcrocetfure. 

EQUAL 

Takes tuo input a and output 9 TRUE if both argument* evaluate to be 
the sa*ie thing. Otherwise outputs FALSE. 

r-GUAL -JDHN 'JON MLhnu'i TRUE 

EQUAL 2 1+1 outputs TRUE 

EDUAL 1 3 outputs FALSE 

EHA5£ 1ERI 

Takes ■■■if: input, t-r. r stc- ol 9 prccedu>-e, ;nd erases t*iat procedure 
from tbe. workspace.* 

ERASE ALL (ER ALL) 

Clears out the entire viorkapac-e. 

ERASE ARRAY 1ER WRflAin 

Takes one input, the -nane gf an array, and erases it fro* the 
uortafMc*. 

ERASE AHRAYS lER ARRAYS] 

Trikr.i no inputs- Erases all array* In the Horfcepace (arrays cannot 
tie saved In the filing gystenl r 

ERASE BUflY EEP BURY* 



Takes one input, the name of a burSed prowduro (or ALU and 
unburies it (or all buried procedures! 1 . See BWV. 

ERASE FILE [EH FILE) 

Takes one input,, the na^ic o1 a file, and re^io^ee it fro" Ihe file 
system 

ERASE LINE IERU 

Takes one input, a I Ine number, and gets rid of that I ini, C?n 
only, be used while defining or editing. 

ERASE NAME iER NAME! 

Takes one input, 4 nahe, *nd erases that nawe fro* the nwKepKf, 

ERASE HAtlES IEP tWJTES) 

Erase 3 all defined nahes. 

ETttSE PROCEDURES (ER PROCEDURES] 

Gets rid of at I procedures (but leaves the npnes.) 

EftASE STEP (ER STEP! 

Take a orte Input, a procedure nane (or ALL) and causes that 
procedure (or all STEPped prucsduresl to no longer t» traced (eec STEP). 

ERASE TRACE iER TRADE I 

Takes one input h a procedure na*e for ALL I, and causes ttiat 
procedure lor all TRACEtJ procedures) to no longer be traced fee* TRACE I, 

ERBRK 

Takes in inputs. Outputs 1 if Ihe previous interruption Of th# 
procedure being ettecuted was caused t>y pressing cntrl-C, -1 It it Has 
caused by pressing cntrl-Z, ot hern lee, 

ERCLR 

Takes, no inputs, fjeactivatee the EfiSET cownand. See ERSET. 

EH. IN 

Takes no inputs. Outputs the procedure line nurtner in which the 
latl error occurred. 

ERLOC 

Takes no inputs. Outputs Ihe location in the computer's core at 
which the last error occurred. 

EflTJArl 

Tates na -inputs. Outputs me nans of the la»t error, 

ERMJ1 

Taves. no inputs, outputs the nueber of the last error. 



ERPRO 

Takes no inputa, output! the nam of th* procedure in uhleh the 

lasl afTOr- occurred. 

ERHET 

Take* one input, a I i ne number, and returns execution ta that I I n» 
of the procedure in w^ich the last error pccurrad. 

EHS£T 

Takes one input, a procedure nan*. Causes the procedure giwr-n aa 
Input to be executed every t i he an error occurs, 3 1 thtt procedure doe* 
not output, LOGO prints the noma I error ^(flBogn after the execution it 
corr-pleted. If the procedure does output t the output ll printed! instead of 
the nprnal error ne^sage. Syo-len bug errors cannot be averidden buj an 
E.FISET. 

ERTOf 

lakea no inputs,, outputs (hs "tofcan nuhbef" at rttnch the previoua 
error occurred in th* g i *en I ine. Hot *iruj useful unless In* user ie 
acquainted with the LOGO evalualor. 

♦FIUEP 

Takes ag input J Mat Which contain! the desired mtocsat ion to Be 
written into a fila. .F3LEP cin he used only nh*n a Ilia h»s been opened 
for writing through (he use o* r QPEW or .CPENA coS*andt. Tho inbul to 
H F|LEP can also be a procedure name, in which ease the precede « ia 
executed and He oufpyt is written into the fila. If (here ia no output. 
nothing is writ ten. 

■FILER 

raV.ee no Input a, returns a* output the currant line of the file 
being read. .FILER can be used on^y when a fila has been opened for 
reading through the u» of .QFErfl. Each tine .FILER 1* used, an internal 
pointer in the file ia incremented, so that th* ne*t use of .FJLEH t»i I I 
read the ne*t line in the tile,, and so on- Unan the end of the file Ie 
reached . o™* ulank Una will pe printed out by .FILER, and |h=n the file 1* 
autocall callu do*ed. Lf the lino being read is a procedure njjtae. that 
procedure will be executed, 

FILE 

Special uord, See PfltffTOUT. For information on hou to create a 

file T see WRITE, 

FIRST IFI 

TakeE one input, a uortf or list. It oulputa the hnt character of 

a word or the f i rat L*ord> or a I i at* 

PAINT FIRST ■rt=UQ output* H 

FURUARO <FQI 

Takes one input. TslU the floor or display turtle to mvh ahead 



the dietaries designated in the input, 

FfJRUARG 10 itovfts the turtle ahead 18, 

FPREN7 

Like PRfHT except that it also print* the top-level brackets around! 
a- I iflU 

?PRJNT (HELLO THERE] 

HELL fl THERE 

7FPR|*|T IHELLO THFF1E] 

(HELLO THERE I 

FPLIT 

Takrs 2 arguments, the second of which nust Ik a |j B t I The first 
may be either a uord or a li<s!K Outputs a n«u I i »t utiaie, FIRST j 9 the 
f irnt arj to FPUT and whose BUrFIRST it the ascend *ro to FPUT. 

FPUT *r£flE [] AH? output* (HERE T AM] Sea alio LPUT. 

FTOUCH 

Takes no inputs, It output TRUE or FALSE depending on uhether the 
tutHb has activated its forward sensor. 

GET 

U*cd to reference t ipecifie etefient of an array. Takes up to 4 
inputB, depending on the dimensions of the array. The.** impute arat tho 
array na*ie, and the coordinates, ot the desired elehent. (Coordinates are 
indexed gsmg fl-origin, i.e. , the (if at coordinate in any diasneion is- 
aluriijn 0, and the n|h ererwnt of a dinenslpn has coordinate n-1, GFJ 
outputs The value or the spmcified elaitent of the array, As in 
DEFlNEARflAV, if the array has nor* than one dimension, GET end its inputs 
■uat be enclosed in parentheses, 

DO 

Takea ens input t the nuerfber of a lint in a procedure, l! it used 
in p procedure tg trans tar control to that (ins, 

CDOUBYE 

TaKiB no input*, and is effectively the aari* as HELLO, although 
LOGO responds uith a dlf Parent hessaoe. Results in a rt-ini t ratizat icn of 
the user's workspace. 

CHEATER 

Takes two mirnrro inputs and output* TRUE If the first argumni is 
greater than the second; If thia ie not 46 It outputs FALSE 
CHEATER 4 2 outputs TRUE 

,GJJN 

Takea one arg uhich is a user nualj*r and resets that uw*s dtvice. 
I IB use nithout thai ua*r' b. consent is dwned highly anti-aocial t 

riTAOING 



Takes no inputs. ]t asks the computer to output the heading of the 
display turtle, i.e.. what direction It it painting in Crn degree*). 

HELLO 

Tak.ee no Inputth HELLO- teHs the co*yputer to. irate everything in 
the workspace ot the console you 3t*e Ufting r HELLO should be typed before 
you begin writing procedures to clear out any garbage) that it U*t In tht> 
workspace 'roit the I as I per eon who uted the consols,. 

HEBE 

Outputs a Nat of 3 elements* the HLXfi. YtOFI end HEADING of lh» 
display! turtle. 

HlDETURTLE (HT1 

Takes no i newts. Telle, the conpute^ to gel ritf of the little 
1 1- i ang I i which is the tur 1 1 e on your d i ap 1 ay icreen . The t ur [ I e d i I I still 
leave a track iv*n though you cannot see him. IP you don't want to aee 
the turtle track, type PENUP [see beleuU 

HQflE 

Take* no input*. Equivilent to SETT [<T 6 G>. 

tF 

Takes, one argument which trust evaluate to TRUE or FALSE and caus.es 
execution ot the rest of the LOGO line to be conditional upon the 
evaluation of the Inputn If the irput evaluates to TRUE, the rest of the 
line is ex ecu ted , otherwise control pgasea directluj [g th* next I inbe in 
I he protco'ure, and the ■- c n,;i j n i ng part of the line is ignored, 
if :N«7 THEN PRINT "HELLO 

THf+J ■■ optional > &ss also ELSE. 

1FFALSE ItFFf 

Ta*.B& no inputs. Executes the rest of the line IF the result of 
the previous TEST uaa FALSE- 

IFTflUE HFT1 

Executes the rest of the line If the result of the previous TEST 
was TRUE, 

■ 

1L1NE 

Takes no inputs, outputs, the last line typed in at the console. 

INI!-/ 

Special word uhlch refers to a part pf the file sua ten structure. 
All files belonging to a single user are said to be grouped under that 
user's index* Indices can occur a1 multiple t eve Is uithin the uwr's main 
inde*. Ses CHINCEH ?nd PRINTOUT INDEX- 

JNTEGER. 

Takes one nuperic input, a f I eating point number, in decinal or 



exponential fori*, and out put s this nunber conver ted to ar> integer, 

IS 

Sunonyii for EQUAL. 

LAHP0FF 

Takes r»o inputs* Turni the I i^tit on the floor turtle off. 

LWPON 

TakeE no inputs, Turm Ihe light on the floor turtle on. 

LAST 

Takes ana input, a Hard or Mil, It Outputs the last word of « 
Fist or tho las) etiaraettr of 9 uord. 

LAST (DOG AHO CAT! output ■ CAT 

LEFT tl_Tt 

Takes one numeric input, Causes the ftoor or display tuflle to 
rotate to ttia left the ngiber of degrees given as input. 

LESS 

Takes tun nuneric inputs, [t outputs TRUE If th* first argument i S- 
leee than the second af guntnt, FAL5E otneruiBB. 

LEVEL 

Takes no inputs. Outputs a number which telle "how *mu procedures 
deep*" current execution 1b, For ihho'If 
flPRIMT LEva 

^TO WAI1 

>lB FfltNT LEVEL 

_*20 UHfltl 

>END 

WAN DEFINED 

*JHW1 

1 
2 

etc, <Flote that this procedure uill not stop by itself K 

L1CHT 

Takee rto Inputs, Outpyts (he amount of light perceived by the 
"eye" Ot the floor turtle. This is a nunber between B and S3, inclusive^ 

L[f* 

SpeciaF uord referring to a line in a procedure. See ERASE, 
PRINTOUT and FJQlT. 

LIST 

faces tuD inputs, each of nfriich **y be lith*T a uprrt or a list. 
Output? a luo-el eietit LIST whose elements are its inputs. This operation 



also accepts a variable nunder ui Input j (ms b^lowl. 

LtSfP 

Takea one input- Outputs TRUE if the input is a list, FALSE 
otheruls** 

LOCAL 

Takea one input, which is a name, Used in a procedure it C3UM* 

the KOpfr Of that n^Tis to bo local to ths pfOCidiP"i li*e. the name is 

undefined outside at thg t?rocu'^jrel . 

LOGIN 

Takea one >ppul h a user nane [quoted) ^ Thia "tell* the ays ten uho 
you are" and is used by th& PEEK cotinand, ft I an per fori 5 an a^lgiiMic USE, 
In addition, searchee The uaer'a file *ySlcm for an 1N1T f j r e and performs- 
all comiands m-itten Int* fhij file [if it eHiatsJ, then aearchrTi fnr thn 
HALL file and printa i| out, if ^he user so desires- 

LPur 

Takes 2 argumenti, the second of which iiual be a Hat* Output! i 
list whoso LAST is the firat arg ro LPUT and Mhoae BUTLAST is the Jnd arg 
to LPUTr 

LPUT "H£RE [[ Ml] outputs El Jtfl KEREI 

LTOUCH 

Takea no inbuta. Outputs TRUE if th* Moor turtte-'e left touch 
sanior haa been aclivated H other uiae FALSE. 

MAIL 

Takea one input, the user name o* the person to Hhoa the mai I is to 
be Bent, The compute r*spory|j H<th a back-arrou [«-] tfiich Indicate* that 
anything tyred in at the console is regarded as nail. To end the messagie, 
type a line h i t h a single period followed by a carriage rtlurn. The 
completed nessage »s then placed \n the filing eyste* of the user to whom 
it Is sent, conlained m a file naned rift t L. 

WKE 

Takes twu inputa. The Mrst input ia the NW1E. the eecond is the 
THING. rtAKE aesigns the NAITE to th* THING. 

ttCLEAA 

Music box connand. Takea no inputa. clean out the eiutic b&* 
bu f f er . 

HLEN 

Music be* connand- Takes no inpute, outputs the length of the 
•lueic compiled for the longest voice. See alsci VLEN+ 



ILiTTflL 



MuEic to* cotihandi Ta*es one input which specifies to ths *hji ■ c 
box h^rduarg heu tiany voices you uiah Id load . This '» nihil a* - to th# 
NVTJICES camnand in tha standard duaic ^t^n. This ; a used in conjunction 
h i th hJTV'G to generate rcal-tina tt-.e'ic. 

nuivo 

Nus k: box conriand for real -tide music. Enables the user to bypass 
the "u^ic duffer and tha Ptl -eoananii, Tah.es tuo inputs,, each a music too* 
pilch p and wakes the music fcox play the pitches Take? (h* *ai*a pitches a* 
NOTE. 

NNE5 

Special uord. n NAtlE is a LOCO ward whkti is aesOcialed ul !h a 
value, or THING. The use of the Sped at uo-d NATES allows the user tn 
acCttft all natiea in the workspace with a singls conm^nd, StG PRINTOUT and 
ERASE. 

NEUSNAP 

TaM* no inputs. Causes the i nage currently an ths screen not to 
bo pari, of auta sequent snaps. A (so set s ths atari *ng location of subsequent 
snaps to the current posit ion of the turtl* rathar than [fl,Bl. See also 
015FLAV and 5UAP* 

NOD I SPLAY 

Takes no inputs and turns off the display,, 

Nnr-Kjsrc 

Music Pom command. Takes no inputs, releases the mis it: opm so that 
others nay use i t. 

NDFLOTTER 

Takes ne input* and Turns off tha plotter. 

NOT 

Takes one input, which Hust b* a conditional Outputs TRUE If the 
input is FALSE and FALSE Iff the input is TRUE. 

NOTE 

Music bO« cowiand. Takes tuo numeric inputs h the first Specifics 
vir; |-.:i1:.h .ir : p -m jecond the duration of one note of music* Pitches are 
nunnered dnronati catty Prom -24 to 36 with 0*1 ny niddlo C, There are 
also three special "pi tch»t"i 

-ZB is a si lenoe 

■'21. -25 are the percussion sounds "boo*" and N ssh" 

-2S is not a va'id pilch- Cur^riuMH -nu^t be petusen fl and 127 
uni |j h Each unit is normally about 1/8 second. If ths duration is zero. 
NOTE generates nothing, ]f 1 1. is 1, generate* a pitch l unit long. Jf 
greater than 2, generates a pi ten <duration-l* units long foMousd by 1 
unit of rest (so that husic will not sound " a I urrod* * < H the pitch is -2G 
or -27, NOTE generates a spund for I unit fol lowed oy <duration-l* units Of 



reel. 

NDTURTLE ., , . , 

fafcBB no Input. MORjflTLE lalli the ttHWrfBr that «ey are fi mined 

with the floor turtle. Yeu nuat uaa tfcis conaand to r B lsaae the lurtl* 

before, aaneons « 1 4C can uaa Itn 

HQUHAP 

Ta<e& ro inputs. TaH fl t^e computer not to atlm ecent* on this 

display to go out of Pounds. 5ee IfflAP^ 

NLKBERP , HI CC 

Take? 1 input. Output) tflUE if tlis Input is. a nurtssr and FftLbfc 

o I har u i as * 

NVOICES 

Takes one input, a number which specifics the voices lQ which "uHC 
output i* aent. The "USic ayslan Tiomal ly r»u I t '1 p I e«*S output ahong Four 
volets,, but it it a I flu poBBifal* to send output to only one oc two voices, 
using NVOICES 1 

NVQ1CES L outputa only] to voice 1 

NVOICES Z outputs only to voices 1 and 2 

N V DIC£3 4 oulpvts to all four voices Ethe noraa! node) Since the 
*iuaie box ia *ed at * eonatant rate, VOICES 1 causea the basic unit of 
duration to tt 1/4 a* long as nornal. whilt NVOIOES 2 cluMS it tu be 1/2 
as long* 



Noise word. Jsad to separata inputs: Iroai command* or operations, 

sin OF 3 4 



OF 
II Im 

Takes one input, the name of a file IquOMdl > and opens I he fi le 
for uritinOjn The actual writing ia dons wl.th ttia -FILEP conmand, and all 
inforniatiHi uritten Is added (appendedi onto the end of the file. None of 
the original contents of the fill are *lt*r*d. If the tilt guven as input 
doea no! S*ist h a new file ui th the specified na*e ulll he created, in 
uhir.h caae the command i-a identical to nOPEMJ.. 

,OPEW 

Takes one input, a f i I- b nana IqumtBdr and opens that file for 
i-tgding. The actual reading ia dona Mi th h FILER. Once I he file has Ueen 
automatically dated hy .FILER. ,0PENH nuat Pa typed in order to read the 
f i Is again. 

hQFENU 

Similar l* ..urOlA. toul the writing done with .FILEP ia untten 
starting at the beginning of the file. The file name tdiicti is given as 
input may be a non-existent file, in which case Ihe Ills ia created. If 



the fife already e-ists. however, (he user ui I I t« JsVad to delete Ft 
tip fore witirtfl, aires the old ireful- nation contained in the f 1 te hi I I 0* 
destroyed by the input to .FlUEP, 

OUTPUT 

Takes one input. Can only be uaed in a procedure] returns con t re I 
to the calling procure and out put a tht specified argmeenl, 

PWU5t 

Takes no inputs, Llhen the DEBUG aui Ich la on„ executing thia 
cMi&gnd nithin a procedure will cause LODd to pause, The near Tiaj then 
execute any CGff*and:s N; ui B hes. To resuHe tha execution of th* procedure, 
use the CONTINUE connand. 

PEE* 

Take* no inputs. Prints 9-ySlelP etatue Information* 

PE.HDCUM [P01 

Tak cg na Inputs, linen used for either a floor turtle or a display 
turtle. It cause* |h« turtle to drati a line Hhen it ROM-e*. 

P0P 

lakes no inputs, Usad with the display turtle, it output a TRUE if 
(he ptn ia down, FALSE if the pen is up. 

PENUP \9\}\ 

Takes no- inputa. Uhen uaed uith either a floor turtle or display 
tur|le. causae the turtle to not draw a ling uhen it waves. 

PUfJTTEft 

Takes no inputs, turng on tne plotter, All other plotter coiwandg. 
arm the sane a* d i 5p I fliy connande. However H certain display cdknmands do 
not 9£ply to the plotter and will he ignored If typed to the plotter*. 
Mast at these ar* fairly otw-qu<n they include: CLEAR5CHEEN. UlPECtEAN 
U.1AP H HEDETURTLE, SHuWTUHTLE, SNAP. U]PE, atid DISPLAY. The plotter also 
has a iwre restricted argent r an g a thfln ^ B diaplays, NOPLOTTEH turns 
off the plotter. 

Ptl 

Nuslr hijK coiinand, Take a r»g inputs. Cauw* the output of previous 
NOTE conmandfl to be played on tha rnj i. c dok. Ae the muaic Is played, It ia 
erased fori* temporary storage and mjet he recoup i l»d before- being pl^ystf 
again. 

PR] NT EPR1 

Takes one inpul, ifiich evaluate) to either a uord or a Mat. 
Prints Out tha evaluated input on lha cenaolo, 

?PR 5UH 4 * 

« 

7PR [SLA 4 4] 



sun * 4 

PRINTOUT (PQ( 

Takes one input, the nane $F j procedure, and prints the test n* 
the procedure on the console 

PRINTOUT ALL CPQ ALL J 

T^k?5 na inputs and prlnta out all names, procedures, and array* 
currently de' inetf in the workspace. 

PRINTOUT ARRAY IPO ARRAY p 

Takes ona input, the njrre of an- array, and prints out the array' « 
dinen&icna and type, 

PRINTOUT ARRAYS IPO AHRAY5I 

Takes nc inputs. PerFornaPQ ARRAY for all curr*ntly defined 
arrays. 

PRINTOUT F[LE IPO FILEr 

Takes as input a ti]* nana and prlnlt out the contents ot |ri« file + 

PRINTOUT JUDEX HPDI I 

Takes no inputs. Prints the njhoa of all file* in the u*ar + B 
current index I see USE k 

PRINTOUT LINE IPOLl 

Takes one inpul, a line number, and prints out tti» specified Mo*. 
Cen be uaed orly uhile defining or editing. 

PRINTOUT NAhES fPO MfiHESI 

(to inputs. Prints out all currently ds'ined naiws and their 
value*. 

PRINTOUT procedures 

No inputs* Prints out the definition.! of all procedure * currently 
defined in the works-pace. 

PRINTOUT TITLE [PQII 

No inputs. Used only uhile defining or editing, print* the title 
uT thg procedure currently Ming def i ned^ edited. 

PRINTOUT T | TIES (POTS I 

Takes no inputs. Prints out the title* of all procedures defined 
in the nflrk space* 

PRINTOUT TREE (PO TREE! 

Takes no inputs. Prints out the tree atructura of the filing 
system, starting uitti the current irkd»K r Sea SET INDEX. 

PROCEDURES 



Special uorti* See PRINTOUT and ERASE. 

PRODUCT 

Takee two rmntric input* and outpule tneir product. 
PRINT PROOCI 2 3 prints G. 

QUOTIENT 

Tak.es two nuherle inputa and outputs their quotient, line firtt 
input is. divided byj me Bacondh 

PflJNT QUOTIENT * 2 prints Z. 

RANOOn 

Nd input** PJulpute a CKW-digit rando* integer. 

HEAD 

Takes one input. I he nana af an a*i st inoj tilt [stored on diaK), 
and reada it into the workspace. 

READPTfl 

Takes no input*. Reads into the uorkflpece fron the papar tape 
r eader , 

REHAIWJER 

Takaft tufi nymerle inpute H output* th# remainder or the first nunber 
divided buj ths seccnd. 

REMAtNQEH 27 S outpute 2 

REQUEST 

Mo input*, When encountered in the iJiecutlcn of a procedure. 
c*j*« LOGO to pausa and wail for p. line to be typed in + Ttila input ie 
treated as a lift and printed on the eonenle. 

RIGHT 4RT» 

Taxes one ntmeric input. Caiwiands the floor or display turtle to 
turn to the right [clockmsal tha r***er of degrees which you dji** ae an 

input. 

RIGHT 3fl telle the turt(* to twrf 3$ degrees, to the righl, 

R10UCH 

Takes no 1 flouts.. Checks to see whether the r I ght sensor on I he 
floor turtle nas teen acti^alfcd toy touching acne things ]f ao, output* 
TnUE t otharuit* FALSE. 

PUN 

Takes one input, a Met, and evaluates fhl • list }ust ae if it Here 
typed in at the console. 

7HUN [PRLMT SUH IS 5] 

23 

SEtJD 



Takes tuo input*. Tht first is the nunbar of • console, the aecond 
is a lift uhreh is printed out aa a mesaage on the specified console- Used 
to aend nessagea to users currenlly 0*1 (ha suaten. 

SENTENCE (SE1 

lakes tua inputs, [f b*th aru lists it puts the elements of the 
I lata together to nsk« a sing la- list and outputs that list, Jf eithe^ a* 
It* inputs is not a Mat it first change* th* input to a one-e1e«etH list 
and then proieeda aa above, 

SENTENCE i?W\ IPQO BAP] ou touts [FDQ FOC BAR] 
SENTENCE (UHAT JS -YOUR] -»IArE7 outputs WHAT IS YOUR NWE?J 
SENTENCE alae has thr variable nuhber of input*, feature. 

1 SENTENCE [PIECES] H 0F "A UGIG LESU » 
outputs [PIECES OF A BIG LIST] 

SETAE J ZE 

Used to allocate additional apace 1w arrays. Take? on*, input, the 
amount of SP8CO to be al located, in woda le*ery uord stores one pointer 
array element* every tuo jords store ono Integer or floating point array 
olainont.} The iiawihum input is aprroNi nattl y 11090. which nakes it 
poas-rble to espanci array apace oy a faclar at three. It should be 
rahahtjergd, hauever , that tha use of 5ETA51-ZE Involves a re- in i t ia I i jat ion 
Of the user's workspace, uhich tieans that a "UELCOtlE TO 1 1LDG0 H mesaage 
will ba printed upon conpletion of the comapd, 

SETHEMMW3 

Takes one numeric input. Specifies tn# direction (in degree sJ in 
which the display! turtle points, Zwo is. straight up. 

SETJM3EX (SEfll 

Takea ona input, the nane of an index. The input may be a list H 
ttioi-ft are one or iiore indicaE separating tha desired indew from the current 
one. In this case the list contains tha naraa of all the Indices on th B 
*p#|h" uhrch must be followed through the file tree in order to reach the 
neu inda*. Ihia index becomes I he rm» root inde*> uhich means that all 
filing cohrtands such aa P0[ and PD TREE refer only to that portion of the 
file syjateii be lot* the desired index. 

SET TURTLE [5£m 

Takes one input uhich ia a list of 3 nwnbera, Thia input assigns^ 
in order, tha w-coordinale. the u-toordinatB h and tha heading of the 
display turtle. 

5ETX 

Take* ons n^heric input. Moves the display lurfl* horizontally to 
the specified coordinate. 

SETXV 

Takes two ngsn-ic inpula, loves the display turtle to the position 
designated. 



SETV 

Takes one rugnerical input. It naves the display turtle vertically 

tn the aptcifled coord inate-i 

5H0UTLHTLE tSU 

lakes no inputs. It tells 'Ihn cotiputer to put the display turtle 
(a little rriaiglel on the display screen, 

SIN 

Takes one numeric input {represent ing degreeal ar>d outputs the line 
at thE sped tied angle. 

SNAP 

Takes no input*. Outputs, a reference 10 "the stuff on the display 

*ereen. " For sHande* 

HAKE "PIC SNAP causes :PLC tn refer to whatever la 
Current^ en the screen, Later yau can cause wether copy to appear fry 
saying: 

0I5PLAV :P1C or erase it by faying 

U|PE :P!C 
Eaen SNAP has associated uith It a "starting location" and an 
"(ndlng location" uhich dete^ri-na where the picture appears Mhen you *jy 
Q|$PtA¥. The starting location is norwl ly th canter of the screen (but 
see 3 1 so NElSTJAPl and tne ending location is the position of the turtle 
nhen the SNAP cowmand is given* SNAP"s cannot Pa saved with the LfitTE 
ctihinand [they are innflredl. 

STEP 

Ta'ics ore Input, the n^tie gf a procedure lc r ALLh - Causes the 
procedure to tie TflflCEd, and in addition* before e#en line of the procedure 
!* executed, IK* line is typed out and LlEQ ualts for the U§er to respond. 
Thers are three options] 

1) Typing a carriage return causes the Una to he executed and goes 
on to the neat I me. 

1.2) Typing cntM-G terminates execution fas aluauHJ. 

C3( Typing Cnlrl-Z generates a PAUSE, *lch nay Oe exited by usmgi 
the C0NT]*H€ cainnand. 

A STEP is r*noved hy typing ERASE STEP ^procedure nane (or ALL)>. 

STAflTDlSPLAV 

Takes one input, either Dr 1. Telle the: computer to give you a 
display turtle. The input delermines the slie of Ihe rtl splay. B ie a 
halt-size display. 1 is a full-size display- 

STOP 

No inputs. Used rn a procedure, it terminates execution of tn* 
procedure and transfer* corrtrpl to tna calling procedure* 

STORE 

Jeed to assign a value to a specific elanant Of an array. lakee 



(Ive sdtiQ nyhber of inputs 3a the corf eapond r nj QEF ] NE ARE AY coN'nand wtiidh 
created the affaiJi Tntse input? are: the array name t the coordinates of 
the desked element, and <he value to be attired. Zero-origin indeninG ia 
in effect her* alao 4««g GET), [f tne array hae eore than one cFihsneiOn, 
STORE and i Is inputs pus-t be enclaaed in par enthe lire. 

sun 

Take a two riuifier i c input* and output e their bub. Also accept a 

f*ul tip-Is infiytg Isee below! . 

SYSPfl 

Take? as input a lltt ufiich it printed 1 out on all eyetew con 30 It* 

currpn ( ly in use, 

TEST 

A cpfrnand it takes an argument tunich ituat evaluate to TRUE or 
FALSE! 1 and puts the raau't in a 'teat bon. H Vov can then aak 3PTRUE or 
]FF*L5E to look in the hex. 

TEST 2 - 2 IFTflUE PRINT 'TRUE print, TflUE 

TESr 2 - 5 JFTRUE PRINT 'TRUE prmta nothing 

IE-XT 

Take a one input, a procedure naim, and outpuH the text of the 
ppflcedhjre flj a list- (Nole the distinction between TtKT and PRINTOUT* Tha 
latter ie a conman>3i It doe a not output). 

THEN 

Noise word, which separatee the conditional cJaus* Of in \¥- 
axpratflon fro» tKt ataltiwnt lo ofc conditionally executed, [aee 1F + J 

THING 

Taxes- one input, a nanc and outputs the -*aiu* assigned to that 
nam. 

f:.ie 

fjulput* a 3-eleeent list uhich ie supposed to be HnVfllN/SEC. 
Curently un i up lenentsd, 

TITLE 

Special uprd. refer a to the title Of a procedure, See PRINTOUT and 
EDIT. 

TO 

Uaed to define procedures. Tale? a variable number of inputs, the 
first of which ie the name of the procedure to be defined- The rest are 
races of input I to the proce(fcr« t 

TOOT 

Takes one input. Telle the floor turtle to toot ita ham <lnput> 

t iTHS. 



TOPUEVEL 

Takes to inputa, U«d only in a proctdura, it returne control in 
tha procedure immediately to the top level. 

TRACE 

Tak*s on* input which is 3 procedure name F«ir ALU. Causes the 
computer ta print out a mesaag* each {Lit the procedure !* executed, 
indicating the inputs fa fchij procedure and tne output, if any. To g«t ridl 
uF M. tL,oe tHAEF T R£fT f;l'oM52 uy 1H: nrocedura nan-* fsr ALLt- 

IUBHE 

Takes one nunerie Input, the nimb*r of the turtle to t» used* 
Givea the vlfler accesa to the specified turtle. Although it Is possible to 
have up to four fur (Fas on the ayst**, nor*alluj only I and 2 n\ \ I be 
acceptable turtle n-jnber*. 

.TY| 

Takes or* input, a devles specification, Sh ♦ TYO. The next piece 
of information received fruh the davi« it interpreted as a nutiosr and 
given as output* 

.TVO 

TakEE tuo Inpu-tft* Tha first ii a device apoc 1 f * ca t i on. Thia nay 

be eith^ a device nunber or device nana. Th* device nanea LOCO recognizes 
are the fol louingj 

"LtGHT far the li^ht bo- 

'TORI for turtfe 1 

n TW for turtle 2 

"ftJSIC fn?r the nuaic bo* 

■PLOTTER for the pi otter 

*TTt for yeyr own consel* 

The second input it a character code Which spec if In 3 character to 
he relayed to tha grven device a» output. 

TYOUfljT 

Einilar to CTYQUMT, cul takes one extra input fktitch cose* flr*tl* 
Thi* input is the specif ieatlon of the day let to wait fop. Th*se 
sped f icatinna are the nana as tor .TYD* 

TtPE 

Esaentlallg the aane a; PRWT, out does not carr lege return, 

TVPEIN 

Equivalent to FIRST of REQUEST* 

One input, t*iich »a the nani of an index, [f Jhia ia not the 
user's root indatf, the index may be apeciF'nd by a lift rtllch containa the 
"path* of indices through tha file |ree leading to lh# desired index. This 
command apecifie* the dafaull ind** to be used f "r all flEflfl and UHJIE 



conmandi, ? s uell aa PD1 and PC TRE£. 

.VERSION 

Np inputs, Outputs a nuaber whrch tells uftich veraion of LOCO is 
currently running, 

VLEN 

hyslc bo* CDimand. Takes no inputs^ Outputs tha total length of 
"ueic conpMed for (he currant voice* 

VOICE 

riu3-r. hoK connand. Takes one input uhich must tie a number turtuean 
1 and 4. D'recte the output vt subsequent NDTE coifnanda to th* various 
voice** The current veii;r renains tha same far all aubaequen, HOtl 
cosi«ands unl II the ne*t VOtEE Lonn*r>d *s given, [* no VOICE conmand ■• 
given, lha euietein outputs to voice nupbar ]. 

UAIT 

Takes one numeric inpyt, causes LOGO to pause for the *pec«f Jed 
length of tine Igivar. In l/G0th B ni a second,) 

UIPE 

Takes one input, a anap. and eraaes all appearances of the snap 
from the display wrier* 

WIFECLEAN 

Takes no inputs, ]t tells (ha computer to get rid of everything o*i 
the ICfin, leaving the turtle uher B it la, 

UDUD 

Takes tuo Inputs, uhich nust be uordi, OOflC takes the two input a 
and puis 1*icm together to irake one uord. 

UOROP 

Takes one Input and tests to aae if (he input ie a uerd 4 If ao, 
outputs T*IUE f otherwise FALSE, 

UUP 

Takes no inputs. Causes an inage uhich goes Out of Sounds or. (ha 
display* screen to 'wrap frrourri" to the Other aide, 

tJR[TE 

Takes one inpul, the nane of 4 file to Pa cMltid. Saves the 
current contents o» tha workspace und#r that file nans. 
Mill put everything In your ucrKepagfl I nto a File named *► 

tmiTEPTP 

Takes no inputs^ ll writes the contend oF your uarkepate onto a 
paper tape, tQr pemanent storagen rtt»*e sure the paper tape printer i« 
ready 1 ) 



yrnn 

Takes no inputs. Output? the present H-coordinata af thf dilpiay 
turtle. 

YtDft 

Takes flft inputs^ Outputs ths present Y-coordinata of the turtle. 

VAPIAPIT NLTISEfl CP IISPUTS 

Certain primitives can lake, a variable nuatrtr of Inputs, To uss 
t h i ■a feature h the pr-in'itivs and its inputs nuat da grouped together in 
par- en theses.* For eionple, 

(SUTi 5 6 7 11 outputs 2E 
The prfnl lives having th*s feature are; 

FPH]Nr 

f'PUT -1FPUT 'A "B "t lUOUJ outputs 1 A & C UOU] 

LIST 

LFUT - (LPUT "A "B "C NHJ]) outputs [UGU A B C 1 

PP[NT 

PftOWCT 

SENTENCE 

S]UC - Number of Inputs Bust be *visn 

Sill 

TYPE 

UDFIP 

SPECIAL CHAPACTEflS 
! Used tor torment Sr Anything appearing attar it an a I ins is ignored. 
V Tafcej one- Input uhich *us| &* a uorfl and evaluates it* Input, e.g.. 

StUQRB T0CH SI ulll execute the procedure naned POOH^ 
( ) used tor grouping, 
[ ] Used to indicate lists. 
* infix PRODUCT 
+ infix SUTi 

- iiiFik DIFFERENCE 
/ inflic QUOTIENT 

: So*ip ris THfNG. except thai it doss not evaluate ita argune-i*. 

> infi* DflEAtEH 

c in? jk LESS 

- Infix EuUAL 
\ itiFitc I10D 

*- infix DAKE t ie., *b *■ E is equivalent to fWtE "A S 

tft Echoes as carriage return 

Tft Echoes as blank. 

tB Brs* 

tH Echoes as bacfcspaca 

f| Echoes as tib 

tj Echoes as Flneleed 

tQ Super quotes the fo Mowing character 4t>e. prevent e It fro* being 
evaluated) 



tZ Uhen CtBUG it off it i 5 tquivalflnl to tG. Uhen DEBUG 1b on. It cau»B» 
a pause. 

EDITING CHARACTERS 
rubou! Dale tea ihg p^icus Chirac tor. 

Itl DalEte? ?hff fM-BVIDUf ugrd. 

t¥ Ptstsg the ertvioua Una tytjwd in thl edit buPftr 

UhErr yw hava aafietHng In the tdkt buffer tjft«r ueing EOL of tVJ 

the f d I lowing can h* used: 

TE Copy fhg ne>i chapjfctir. 

m Copy the rfjnt Mtn-d. 

tS Skip the next ugrd* 

tfl Copy ttie re.al of tha edit buffer. 



